Restricted cyclooxygenase-2 expression in the central nervous system following acute and delayed-type hypersensitivity responses to bacillus Calmette-Guérin.
The expression of cyclooxygenase-2, a key enzyme in prostaglandin and thromboxane synthesis in inflammation, was studied immunohistochemically in in vivo models of acute and chronic inflammatory responses in rat central nervous system. In the acute inflammatory response to intracranial injection of heat-killed bacillus Calmette-Guérin as well as in the immune-mediated, delayed-type hypersensitivity response to the same pathogen, cyclooxygenase-2 expression was restricted to major infiltrating haematogenous cell populations such as neutrophils and mononuclear phagocytes, while the expression of the enzyme by brain non-neuronal resident cells (astrocytes, microglia, perivascular cells) appeared to be limited to perivascular cells of the blood vessels in the vicinity of the lesion and in the surrounding area. On the basis of their morphology and location, these perivascular cells were identified as perivascular macrophages, but we could not rule out the possibility that some endothelial cells also expressed cyclooxygenase-2. The constitutive neuronal cyclooxygenase-2 was not affected by the ongoing inflammation. Interestingly, in spite of the extensive astrocyte and microglial reaction occurring over a broad area surrounding the inflammatory lesions, there was no obvious cyclooxygenase-2 staining in these cells. These data indicate that the up-regulation of cyclooxygenase-2 expression in acute and chronic, immune-mediated lesions in the brain parenchyma is remarkably restricted to the lesion site. Since cyclooxygenase metabolites can regulate important functions of resident as well as infiltrating cells, the increased synthesis of prostaglandins and thromboxanes, which is likely to occur as a consequence of the expression of cycloxygenase-2 at the lesion site, might represent an important component of the inflammatory processes within the brain.